Abstract
Introduction
Particle swarm optimization (PSO) algorithm is the middle of 90's, Dr. Eberhart and Dr. Kennedy [1] [2] [3] [4] [5] [6] , a new swarm intelligence [7] co inventor of the computing technology, which originated from the research of bird and fish behavior. The basic idea of particle swarm optimization algorithm is through collaboration and information sharing between individuals in groups to find the optimal solution. PS0 algorithm is simple, easy to implement, fast search speed, search range, compared with other algorithms, it has outstanding advantages. It is a random search algorithm parallel global in nature [8] [9] [10] [11] . For the electric power communication network management complexity will play a positive role, this paper attempts to apply the PSO algorithm to the power communication network management to find the best repair path and the optimization of route selection, the selection of the best path routing to provide quality of service and better network load balance. It's very important to promote the research and development of network management of electric power communication network [12] .
Optimization problem exists in all aspects of human life, since people are looking for all types of appropriate optimization algorithm to solve a variety of optimization problems. With the widening of the various application fields, some optimization problems that arise has become more and more complex, the corresponding optimization methods for these optimization problems also from some of the traditional optimization method to intelligent optimization algorithm and the particle swarm optimization algorithm (PSO) as a branch of swarm intelligence, PSO algorithm origin in scientific research of birds foraging behavior of this group activities study. Birds foraging in the flight process will collective collaboration is guaranteed to find food, is also based on this point, the PSO algorithm is by individuals in the current population of mutual cooperation, the formation of an information sharing mechanism, the exchange of information, so as to ensure the whole particle swarm can find the global optimal solution. Because of the ideological structure of PSO algorithm is simple and easy to implement, run a few parameters and the convergence speed is fast advantages, more and more people have paid close attention to, has been widely used in scientific research and engineering application [13] .
The concept is simple, easy to implement, and the need to adjust the parameters of the advantages of less, caused the people's extensive concern, and quickly became a new hotspot. Because of its shorter development time, the research is still in the initial stage, there are still many problems to be studied. The on the basis of comprehensive analysis of the standard PSO algorithm, in order to improve the optimization performance of the algorithm as the ultimate goal, the theory of the algorithm made in-depth study, and puts forward the corresponding improvement of the PSO algorithm, and applied in practice.
The Research Status of Smart Power Grid Network
Although the earth shaking changes have taken place in the past decades, but traditional grid and not to follow the time the step. Smart grid integration of new control technology, information technology, power technology and management technology, with high efficiency, safe and reliable flexible characteristics become in today's world, the development of power system and the change trend.
In Europe, since the European Union countries attaches great importance to environmental protection, smart grid research more focused on renewable energy access and distributed generation. In 2005 [14] , the European Commission set up a "smart grid European technology forum", the purpose is to transform into power grid users and operation of the interactive service network, improve the transmission and distribution system of efficiency, safety and reliability. In 2006 [15] , the EU has issued the European sustainable, competitive and secure energy strategy "report report emphasizes the Europe have entered the new energy era, and the development of smart grid is that power could be the key to the quality and development. Mainly from the network assets, grid operation, the demand side and metering, power generation and electricity energy storage in four aspects of smart grid research.
Although the technology of smart grid in China in recent years has been rapid development, but smart grid communication backbone network is not strong, smart grid communication technology still faces many problems, it is difficult to completely satisfy the new requirements for scheduling data communication network, the second plane construction. At the same time distribution, power link level of communication with relative transmission gap larger, at all levels of the communication network resources integration and make full use of needs to be further strengthened.
The Basic Theory of Particle Swarm Optimization Algorithm

 Stable Distribution
 stable distribution is a kind of generalized Gaussian distribution, the process is not limited in variance and their probability density function has a serious tail, its characteristic function can be described as [6] [7] [8]  
PSO Algorithm Flow
A cluster is usually defined as a collection of a group of autonomous bodies, through their mutual direct or indirect communication. The steps of the algorithm are described below:
(1) The initialization of particle swarm optimization, namely random set each particle initial position and initial speed of V x; (2) The calculation of the fitness value of each particle; (3) The comparison of each particle, its fitness value and the best position of pbest has the fitness value; if better, update pbest; (4) The best position of the gbest experience and the degree of population fitness value; if better, update gbest; (5) Based on the particle position and velocity updating formula to adjust the position and velocity; (6) If you reach the end of the conditions (good enough or the location of the maximum number of iterations), end; otherwise, go to step 2.
According to the basic steps of PSO algorithm is difficult to get the flow diagram, as shown in Figure 2 . The choice of parent and not based on fitness, the fitness selection is likely to fall into the local optimal risk with a large number of local extreme value problem solution based on the. The probability of P (0, 1) is a random number between (experience value is about 0.2). This algorithm is called the breed type of particle swarm optimization algorithm. Theoretically speaking, BPSO can better search the space between particles, two in different sub optimal peak particle after breeding, can escape from the local optimal. For unimodal functions, BPSO is slightly faster convergence speed, but not as good as the basic PSO and GA solutions, and for a large number of local extreme values of BPSO function, not only speed up the convergence, but also found equally good or better solution.
The Experiment and Analysis
The Fixed Weight and Time-Varying Weights Selection
The parameters in the algorithm is the key to affect the algorithm performance and efficiency, how to determine the optimal parameters of the best algorithm performance itself is an extremely complex optimization problems. The formula in the inertia weight is an important parameter in the standard version of the PSO algorithm, the implementation effect depends largely on the inertia weight is selected, it is used to control the exploitation and exploration ability. The inertia weight determines the size of the current speed inherited many particles. Larger inertia weight will make the particle has greater speed, and strong ability to explore; inertia weight is smaller the particle has a strong development ability. Therefore, it determines the searching capability of the algorithm and implementation of efficiency to a great extent.
The inertia weight is an important parameter in the PSO algorithm, the choice is mainly divided into two categories: fixed weights and variable weights. Fixed weight selection is to select a constant as the weight value, unchanged in the process of optimization, the particle has the exploration and exploitation ability of the same. But when the variable weight is selected for a certain range, with the exploration and exploitation ability in different period in the iterative process of optimization, with a decreasing rate decreases linearly, so the time-varying weight selection range and rate of decline of choice.
The population size of 40, the maximum number of iterations per run 2000. PSO optimization process the experimental results were shown in Table 1 . 
Analysis of Double Star Network Simulation
Double star network in the normal and sudden traffic, the network's status is similar with the star network. In the simulation, we set up in the 500ms time, the link between node1 and hub1 interrupt.
In Figure 3 , the blue curve and red curves respectively represent the flow of node1-hub1 node1-hub2, in Figure 4 , blue curve and red curves represent star network with single artificially cobweb delay.
As shown in Figure 4 in less than 500s. During normal operation of the network, star shaped network on the main path of flow and nodes contract rate has been, for 8000bps. At this point the data packet without backup path forwarding, traffic on the backup path is 0. At this time network sales ete delay and monolayer artificially cobweb model, were maintained at around 64ms. At this time, the star network communication performance and artificially cobweb model similar. Double star shaped network for single path resistance path outage performance than artificially cobweb model good, but in the binary shape model, if the primary path and the backup path and the outage, the network will appear isolated nodes, and in monolayer artificially cobweb, if with peripheral nodes have two link break, the network is still reliable, peripheral node can still through the three link and network to establish a connection.
